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PURPOSE: A source driver in a liquid crystal display is provided 
to reduce the fabrication cost by halving the number of data 
lines while being capable of expressing the same image. 
CONSTITUTION: The source driver in a liquid crystal display 
comprises a shift register part(151) which shifts a horizontal 
synchronous signal pulse according to a source pulse clock 
(HCLK) to output a latch clock. The first sample and latch part 
(152) samples and latches digital RGB data corresponding to 
each of odd-numbered ones of 768 column lines. The second 
sample and latch part(152a) samples and latches digital RGB 
data corresponding to each of even-numbered ones of the 768 

column lines. A latch part(153) latches data stored in the first sample and latch part(152) in response to the first load 
signai(LDO) and data stored in the second sample and latch part(152a) in response to the second load signai(LDE). A 
digital to analog converter(1 54) converts digital RGB data, stored in the latch part(153), corresponding to an odd- 
numbered or even-numbered column into analog data. An amplifier(1 55) amplifies current of anaiog RGB data, 
output from the analog to digital converter, corresponding to the odd-numbered or even-numbered column. 
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s^g^Oi! t^AfSl &<MoW\ S\0t Xij 2 ^ A| Oil £§J qiOfEi Bfo f o| ^ M ^AjU 

»S. £ 9aer ^ ^S^J X|| 3 £AI0|i0|| VL\E ^MM^X\9\ ?^£0L7I T £ 9b ^ ^A|Bfojo|| pj^jg^ 

£ 9a0if £A|Sf £[0|. ^ ig£J X|| 3 ^A(0||^ fl| 1 ^?|*»^(71)g C-||0i Ei B| gj (01. 

02 Dn-1. Dn)£j -?^0|| ?§o[2 Xl| 2 ^?lll¥(73)g ^# T 0il ? £16} 21 Of. 

^. ^ Xf| 1. Xf| 2 ^A|0||0i|Aib Xl| 1 ^?i^(71)e Q[0|E| EfSj(01. D2 0n~1 . On) 2] 

3^011 ?^§[2£14. g ^@ X1| 3 ^M(m\Mt: ^-^m ^Sf«C|. 

OISP i^E a All 3 4' A| Oil CHI WE ^SHAISx}^ g^^^o^ s^||o|^/j^o| 

(G1-G2 Gn-1. 6n)M5f. ^AfBfojg-^ Hxfmb g^^i CfjO| Ei ^oj ( 0 l , 02 r Dn-1. 

Dn)g5i. 2| ^AtEfej3t 3x[o[^ Gj|0|£iB[2! (01. 02. On-1 . Dn)2| ^^0|| S^£|fe Xi| 1 ^?|§¥ 

(71)#:aj, £PI q|0fEjef2J(D1. 02 0n-K Dn)£f ^f^OII S ^ f.| ^ M 2 ^?IS¥(73)-15L M 1 

^o,^, ¥(71)0i[ 2 ^ E , xi | 1^^^(710)3} mj\ xil 2 xo|g ¥ (7 3 )o|j 9§£l Xi| 2Sf^^(73c)H^ ? 

011 £ 9a 94 'X^fi 1^25 ^Aiio[7i| ^So|^ E{ ^J?.| ?J E| . 

xii 1 ^?iH¥(7Db ^^2imm Pioiq efoi (ODoi Hxisf^ xi^oiiai aioiEi efo l0 | ^^011 m^m 

m Xi| 1 ^?IS¥(71)1 Xtr 1 ^^Xj^q(71a)2| Xi| 2 egHX!^Ei (71b) g Xjj 2 

e^HAl^EI (71b) 21 ^||0|^ C[§«j ^Af^of (62)0IJ ■ 

m. BEb naiejoi moiEi bjokddoii 71101^^^ ^ ^FAf^ej cgi )chi ^isb xii 1 

^|HX|^q(71a)S>f. XII 1 e^HXJ^£i(71a)Sf 2?g£|3 ^ilOfe^f ^Af^oj (G2)0|j 

Xl{ 2 eEHX|^EJ(71b)^ ^^Ef. 

Xii 2 ^Mm^Cmt QIOIE-i £[oi(01)e g^o^ ^^oil g^EJDi ^ ^||S| MIHXI^Ei^ =? 

£ E 1 E| . 

^4 ^5*-^ naiejoi aioiq ^(ddoji ei^si^ ^ioim^i ohs ^a^okgdoii ei^tib xii 3^°i 

£|HX|^Ei(73a)2F. X|| 3 «f°t egHXI ^q (73a) 2* ^jg^ ^ilOje^^ $fjg ^/IStSLKGDOl 

^ Xij 4 «|°| e L HXj^q (73b) ^ 

0|7|Ai. Xi| 2 ^?|§f¥(73)b ofq^j egHXj^Eis? ^0| 7^o^q. 

0|2f ^0! g X|| 3 £JAj0l!0fl ^t^fiAlSxjfe ^A|Si ?\0\\ £ 9b ?§dSf 2J7Fe[Q- 

£ 9bOJ| S=Afo! H|£| ^JOK 1 4^r?il§?j0|f ^ wj^f A[B| p5 (G1)0|[ ^ ^0|<MsS °}J\o\H ^ ^Hj ? 
Ato*°J(G2)0l|b (a)^Zf^oipj m0 |<M^# ^;[^. (b)-?Z!0l[ e^OIIfe ei^h^Q- 

q^fAt. ^ £*U ^AfB|oj(G1)^ ^ «jJKH ^ A^foi (62)011 of 0!<M oj^sj ^oQjj^ A |j j 

(71) Xii 2 ^?-|§¥(73)ft ^5[2 ?Jh M^HX|^q#0| ^-g£|Oi Xi| im^^^(71c)5f Xjj 

2 si^S^(73c)oi| m^ds^f ^^gq. 

0| m ^Alofoj(Gl)0j|^ m\tt^?\ ^ ^A|£|ei (G2)0fj^ S^dJ^f 

Olife Xi| 1 ^-^S-V-(71) g ?^o[71 XI! 2 egijxi^Ei (71b)^f EJ~SH ^E|]7[ £| Xj| 1 

?1^(71c)0i|^ §f^A|^7| SiSjXI pill Xj| 2 5*4^^ (73c) Oils* ff^^^f 

0| 5i 31^1 ^oH DHg^ &B0i|Af¥Ef o|B^°? Oj^o^Ai S|^0| q ^^Sj| 0|g Q. 

5E iOafe m ^goj xi| 4 £JA|0H0i| ai^ ^SSAl^x|£| ^£0|2, £ 10bb £ lOaOTJ Of^ 
5E0IQ. 

£ 10a0ii £A[£f ^01. ^ ^S^j ^[ 4 ^Aj0||fe Xii 3^A|0J|2f U\Hn[0\ M\ 1 ^?IS¥(71)S ?^or 

3 ?Jb XII 1, Xii 2 ^ e^xj^Ei(71a, 7Tb) ^oj ^|0|e U^¥^\M ^0|q. 
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^. M 3 MMmmMt: Xii 1 ¥(71)g ?^o[J] M 1 sfej ^eX|4:Ei(71a)2| Xf| 2 «|°J 

X|^Ej(71b)§ X]j 2 ^^HX|^£i(71b)£i ^!0|e7f qg£i ^AiBIEj (62)011 2g£IS£U, g w>moj M 

4 4 { A|0||0liAib Xii 1 a*°t e^X!^Ei(71a)£| ^iOje^f Cjg^ ^Ai 8*°! (62)011 0§£|£^| ?^6[SQ. 

^. £ US XII 4 £JA|0ti0|| CCfB »I 1 ^?-iiJ r (71)^ S£^ H 312)01 Ci|0|£i (01)011 33^13 

?l|0|^7f Qg^ ^A^ei(62)01| 213^ XII 1 ^gHX|^E1(71a)2f. X}| 1 e *H *j ^E1(71 a) 2} 5] 
1^ 3^3 01 Wl^i SHS" ^Ahe|o|(62)Oli XII 2 «m «= £HX|^Ei (71b) g 

HFSfAi, £ 10b2i gJ0| ^Af^ojoij ?|A||| pJ7|o|[? C||0|Ei Ef°l (01)1 3^2* ^^OH ^q 

m&&sLm vim * ?iq. 

m^jE ™mm°\ &m\M¥ti ms^ss oi^shbai Q±mm\&Q. 

OlOiAf. £ I1a^ £ ^§o] *j 5 011 Oil ^§HAJSxj£J ^gSEOIIl £ tlbfe ^Aiei2J0l! gj?f£j 

^ ?§^:§°i mas u&imaQ- 

XJ| 5 ^AiOI!^ Xf! 1. XII 2 ^mm^m ^mi^l ^ M?»Xl^qM0| tf££|^ ?l a| Oil °}0\M Xi| 1 

4 J A|0|j UiXj XII 4 £JA|0||2J ^?£3i x\QP\ 

^. ^ XJ| 1 ^A|«| L«X| Xi| 4 £iAJ01|fe: CiI0|Ef BI2j(D], D2,.... On-1. Dn)H\ £}£J 

(G1.G2 Gn-1.Gn)0| Hx^fe X|§0|! «|9t ^gjXj^Ej °j SJ^^Oj g#£|£fcfi, ^Pi dl0|E| 5f°IGI| 

nai^} ciioiEi e^oijif n &m ^AfEi°ioi axio^ xihohai^- «w ^xi^ei ^ si^^^goi g^sixi 

oUIBJ. ^ gT92| Xf| 5 ^Al0!|0||A1fer PiO|Ej £|-°!0i| qj6|j 51 HJJfl ^A^°i0i Hxiof±r XlSOilb ^ M 
£HXi^Ej gJ 5^3^01 g£SE|X| 8fJ2. ¥ ^Af^oj0j{A|^E-i >tf| Ul «f5H nSSH ^A[EJ£J 

o| ixfsife x| s CHI «|5| egflxi^Ej §y m^S^oi 

^ X1| 1 ^A|0|| UjXI X\\ 4 ^AlOIIOilAi^ ^AfE^3| QJOlEi £1^1 Oj IilxfS^ X|^0J| g^£lb 4JB 

oi a* ^ ^gsi xii 5 ^aioi|o| s%> £ nb<y ^oi ^Efojoii ?§<yss 2}J\%m ^\mm^2\ m& 
mo\\M ^B^2£ oi^o^ai £}^oi q^ieiioi sjQ. 

SE HbOil £A|@ Bf2| ^0|, 1 2?lKa,b)2£ UVOiAi ^ARIplOil ^^Aj^g oj^f^o^ 

CilOlEi B! ^ M- f^2S ^^0{ Sl^g^Oi! Aj^]^o^ m&tt&m 2}?\W 

£ 1 1 a Of! .SiAjoj 0 ^2f ^01. ^^E^S M^H^I ^y\}eipJ(G1 ,G2. ... Gn-1. Gn)§0| lf^£|_IL ^' 
eieiS^ 3x[o|^ ^f).°^ Q|0[e|BfO|(01 P D2 Dn-1. Dn)=0| g^^E|. 

2| P| 0| Ef ^o|(Dl, D2..:...Dn-l. 0n)2j 5f^0ife Xii 1 ^?i§¥(7im ^^£13 ^^0j[b XJI 2 

(73)9f ^gq. 

XJI 1 ^?IS^(71) ^ XII 2 ^.?IS^(73) I- wrn E2flX|^E|S ?^£|0|, ^^X|^E-|^ NEfEJ 

e?«X|^Ei PEfgJ ^gHXI^Ef^ ^^SJCj. 

4^1 C-ilOlEi B^e!C01)2| ^^0i| ^^£i^ XII 1 (71)g X|| 2 eggx|^E|(71b)2| PflOfe^ 0 | 

S ^A[E}°l(Gn-l)0li Xii 1 eaHjq^Ei (71a)2| 9fi0|^ §|j^ nrA^Bf £] (Gn)0!| 23@C|-. 

Z» Ei| 0| Eli Ely (01. D2, Dn-1 . Dn)5?J ^-^0!| g^£Jb XJI 2 ^_?!S¥(73)b ^ 7HSJ «|°[ e?«X|^Ei 

S ^| ^ ^t^j ea«x|^Ei(Xi| 3. Xl{ 4 ^£HX|^E|)2| ^f|0| M~ SHg ^M^\2l 
(Gn)0f| 2SE!Cf. 

017| Aj. XII 2 ^?liJ¥(73)g 51 L|_°| y|9| MEHXI^Ei^ ^£ 71ho|C|. 

oi m £ nasi 'X'^i g£jo^ S q- ^10^1 ^sai7i^ ^q. 

SE llbOij £AiE.h b^Sf ^0f. 1 -^S^^l iPJOil ollg ^A[£|oi0j|b oj0|AiSl 2}?\o\Jl 0|2 ^A^[Oj(Gn- 
1)^ Xii 1 ^ZKam^OUE! B|0|Ajs# £J7^CK 

OJBJAI. ^AfE[£|(Gn)3| 0|S ^ A^Bf oj (Gn-1 ) 0| oK>|(high)£1 ?^0|jAi^ Xf| 1. X1| 2 

(71.73)S £lb ^ E^HXI^qeoi S~S^EH7^ £|Oi X|| 1 r X|| 2 §14: 2 (7 1c .73c) 0i| m 

0|Of. XI! 2^(b)S2>0ii 012 ^A^oj (Gn-1) 0!| £-?dSf £PI X|| 1 ^?l§j^(71)M ^S|2 

2i ^ XII 2 gEHXi^Ej(71b)7j Af £fi7} ^, 1 Sf^xj^(71c)0li^ t[^^7i 3^£IX| 8f 

Gl|0|Ei Bi2| o^o| jjj 2 ^o,§ ¥ (73)^ 01301 ^EHS HXJ^I £J°S ^71 Xii 2 

^(73c)0|lEl Sl^d S^I Sl^ 1 Q . 

oi^oi. aioiq -eja(Di)* ^m\M ^^25 m^d^s sim sioi ^aioiib 

SEEf C]|0|E| Eiej£j 4^1 iJ^Aiii^ 2! q. 

£ 12a^ ^ Xi| 6 £ A! 0!| Oil 0|g Q»SHA|^xj2| ?^J£0|32 £ 12b ^ M «fg Xf| B ^AjOilOli tt}^ 
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^uui-uoo/Guy 

e M 6 Oil Oil oH^SA|§x|b g Xf| 5 £JA|01|2f H|I28jOt M I :6?l§i ¥<71)S 

13 Xfi 1 «|°| egHX|£Ei(71a)£t X|| 2 «[9| e Xj £ Ej(71b) 51 ^fOSM ^ ¥?l^ Ai £ QII 2* 

4 21 q. 

^. S ^3 Ail 5 ^AfOliOliAib HI 1 *W egHxj^&i(71a)oj j|{oj^f oflg^£f£I (6n)0j| 3^5-12 Ail 2 
^l r 4 egflX|^E|(71b)2| 3|0|ei= Oj^i ?A|Bt°l(Gn-1)0|| p5^£ISH Ui m «*g 6 ^A|Of|0||A|^ Xil 1 S| 
g| e^jX{>vEi(71a)2J ^|0{e7f 0(2 ^AfBt2! (Gn-1 ) Oil ^^£171 X3| 2 e ^HX( ^Ei(71b)2| 9i|0|M?| 

oHS ^A^2l(Gn)0l| 

Olfffl. X3| 2 ^g¥(73)fe All 5 gA|0||2| §g|W. 

0|2| HOj ^A^&jOii £ 12b 2| H0| ofq2| £\\0\E\ ElgJM 5|^JZ| ^^Oi{ 

AjeH^to^ SfAjAj^g =^7| £iq. 

m 5 ^Ajoiia ^gjspii ^§ nny^i mB^oiiAi¥&i ^emsss oi^oieAj s^oi q^gaioi S 

q. 

OjOiAf, £ 13a^ £ g/gj Ail 7 4' A| 0|| 0|| Ct}|§ °k§SA|§x|2| =?g-£0|:a. 5E 13b^ ^A\B.$2}0\\ 2Pf£|fe 

£ 13a0i! £A|£! Hf£f gfO| . £ Xij 7 ^AfOffOil fff^ ^§SA|§x|^ ef|0|Ei£|2js fAiog 

Ail 1 ^?iU¥S ^gSlZQ 5[^0|[ XII 2 ^?IS¥1 ^^mSQ- 

£ 13a0i|Af2} BOf. gJgfgfo^ g^sr 3£A|Sf2]#(G1.G2 Gn-t.Gn)2h £Pf ^A[Zt°\^jl\ i2x^^ g 

§2S C||0|EiefO|(D1. 02, Dn-1, Qn)#JlJ, &?\ 2* 4A^Ei°l2| cj|0JE-j ^2J0| HxW£f AiS 

oiiAf qioiEi aieisj ^^oii g^got m\ m^^H^JZ om ^M~d\?_\o\\ 21m mq\z\~ ni i ^?i§¥ 

(71) °i Xij 2 ^?|§>'¥(73)2f. £PI M 1 ^lil¥(71)2} £^£|^ Ail 1 ^£f^(71c)3K £P| All 2 ±¥\ 
**¥(73)£f Aj| 2 S|:^2-^(73c)e Mtlold ^@q. 

0| 1 £ 13aS| X ¥¥H g^2S fiQ £Mi|73j>]| £Jgof9 q§2f Ifq. 

All 1 ^?{^¥(71)^ £^ Haldol q|0|E-i Efpj C01> 0[| 3§£iH 51101^7^ 5HS ^Af (Gn)(^[ 

Ail 1 ^ ^gHX|^EK71a)£F XJ| I ^ egH X| ^E1 (71 a) ^ ^115 3§£|I2 :>i|0|e;^ 0 |£1 

^Af£[2.KGn-l)0|| All 2 e|MX| (71b)£ ?^gC}. 

Z2EII2 All 2 ^?!§¥(73)b .^2^ SE^ HB1I2]0| qot&i £}2J(01)0i{ 3^£|3 ^lOl^pi oij^ ^a^oj 
(6n)0f| All 3 egHXI^Ef (73a)S*. ^?| All 3 ^ eztfx|^E|(73a)2f ^ 1 S 3^^132 ^|0| 

^71 ^Ara°f(Gn)0i| 73| 4 ^£HX| (73b) S 

£PI Ail 2 ^?j§¥(73)^ XI! 3 e^x| ^EJ (73a) 510} ;^ofp. 

0|2} HOI =?£^ eijSHAI^xiej ^Af^oioil £ 13b2} g0| gjW^, H||y^ olB^Oii 

Ai¥Ei ^E^£g 0|#m©A| m&0\ P^igaiOj^q. Of^ ^OilAj iS^ All 5. Ai| 6 ^A|0i|2f E'^m 

q. 

fJB , £ Uab g ^| 8 4' A| Oil Oil ttf^ ^§HA|§x|2| ¥^£0|^2, £ 14b^ ^Afei?J0|| 2j?}5Eife 

n^£ojq. 

^ Ail 8 ^A|0j|^ X|| 7 ^A|CH|2i H\J2o\0\ M T ^U^f ^^32 2ib Ai| 1 egHXI^Ei 

(71a) 21 >I|0| e2| Ail 2 e|HX| ^E^ (71 b)2J 7|| 0|e g -^¥?PI AJS ^0|*m. 

^. ^ All 8 4 r A|0i|0i| a\E Ail 1 ^?IS¥(71)b ^ E9I£J0| aioi E|Bf oj(01) Oil 

>l|0|e7[ 013 ^A1£t2J(Gn- 1)011 £!gi|^ Xi| 1 epx|^E| (71a)2K Ail 1 M&HX|^EI 

(71a)2f 5, f 15 ^lOIM^p §gg ?A[£[o|(Gn)0ll ^^£1^ Xf{ 2 e gHXI ^Ej (71b) ^ 

OI^IAj , ^7| Ail 2 ^?l§?¥(73)b Ai| 7 ^A|0j|0|| fffP XII 2 ^?iS¥(73)2J g^of g i^^q. 

01 2[ s Xil 8 ^AiOjlQll ^§HA|^X|2J ^q£IO|| SE 14b2f ^0| ?§d2i ?}J\o\& ^ 

gi^jysi SKd^oiiAi ¥q ^9^2S oi^m^Ai m&o\ Q^M^\o\ siq. 

oi^oiiAi is§! hoi. g mmm eiisHAi^xi^ mu^i mom yojoi n bei^ju m^s^ 

Oil sl^dSM S&W 4 i>- 0? ?^, qjolEj ei?j9i ^1 §«>^S 4^ SIQ- 

012} ^01 dl o] q qojoj gyo^ ggj 4. oioag ciioiq qcjoii ?§Atf§ opf^ h 

OlWHIAf ^ ^4SSAISx|S ^§o|7| HB|0|Ui0|| CH®HAi qg3j ^Q- 

3^ ^ &S2j QH^SAISxIfe q|0|q B}£.!2| 4§ 1°J2£ ^.iAHj 4 £f- H f go|[ ojg aK^ 
AI5PI ?|oHAi^ rtS^ E£}0|Bi2| ?^0| ^EfX^OI ^q. 

^ r a HFgo| oH^SAI^xie 91^ .^S^ HBfOlbfib Qf0|Ei £^I2{ 384Efei0l^ # 7685} 21 0|| 

^eolh S[^5l *H#H (handling)^ 4 ?lO\0\ e^q. 

0|M ^loH 4:9^ 5E£|0|mif £ 15a?4 H0| ^^o^ 2L0| 7f^o^q. 

£ I5a^ ^ ^S0j| u}E ±9.^ HE}0|Bi2i xii 1. £?A|0||g qqui^q. 

£ I5a0il £A|^ £E£|0|Hi^ g£H7|#2i HP}0|tij 2[ H|I2§KH ^gg £Hx|¥2J ^ 4§ 2H}j 



37-7 
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£ 15a0i| £A|~f h^2} g/OI . 4=§^i£!S i^H ^ l^(HCLK)0lj 2jo|| tl?EA|?] afixf f^f 

t^Sfb 384^^ a|X|^£f~(151)2|, H§ £i|X| ± E] ^( 151) 0i|Ai M^Elrr 2H*I 1^4 Oil n}E| 768 

2H2| IJ£j^£!§ S^^jWi ^ge|£loj| ofjg^b qXIP R, G, B Ci|0|£1M ^gg^Oj Blix|A|5|b fli i 
g3 BHXI¥ (152)21. ^&KH ^^BieiOil §H^Sfe qx|g R.6,8 Ci|0|E-jS £HgiJoi<>l EHx|Af;?ib M 2 
^ H ii £fjxf (152a)2h flj 1 SJE£!S (LOO)OR §H Xii 1 Bfixl ¥ (152)01! OijOIEiS ?i^0f 

eHx|A|5|H, «| 2^S£l^(LDE)0]| 2JoH Xij 2 £»#gJ 211 x\ ¥( 152a) Oil CJ|0|E|1 S^^OJ 

WxlAmH. Ml 2^SdS(L0E) 01! 2|6fl XII 2 £fix| ¥(152a)Of| X|§=! U|0|£i# S&g*0|- mx\M3\~ 

aHx| ¥ (153)011 XI S3 g^wjWi ^gCHI SHSm^ qXIl R. G. 8 Q101E] SE^ 2?4^HH I^QII ollS 
qxjg r. G, B DjjoiEiM ofy^D Gfioiqs 0/A 2jbHq¥ (154)£K 0/A a Bj q ¥ (154) OilAf 

#^q^ ^ ^ oil stigma ohyr^n r, g, b qioiej se^t st^sh sHsstfe o^sa r. 

G. eaiojqo| mm so ? |^[^ #i z ¥(1 55)£ ^siq. 

0|2f g X{| 1 4'AjO|[0|| Cf|^ EBfOIBlb # 768?H2j ^g^PJg UgBISJOK 

m&momw ^mmmo\ w%\hw= m 2 ^mm enxi¥ (i52a)s =?g*jq- 

~. I^S^IM 2?Z[o^ u-oiAf ^1/2^S^I^2.K^^5;MI 1/20| omo|£ §)0ilb m^&M HI 

sfeiai siissfe r. g. b momm m 1 ^mh ehx1¥ (152)00x1 §y ehxiai^u. uoixi 1/24^ 

^ISSMMfe UgB|°!0|| o1i9?4^r R. 6, B P|0|qp XII 2 EHx(¥ (152a) Oil M £SP§ §J 

0*2M|. # 768^H^ Hgq°I0i| Sfi&Sfe R. G. B qjO|Efl ^fii 4* 

0!2| SOI. «| 1 ^gif eH^I ¥(152)21 XI! 2 t»W& e«xl¥ (152a) Oil U{±rO\M BH^O £f£hi»£^ 
ajx|¥(153)^ 3&Eiq. 

^. M 1SE <MS(L0O)2JSH ^ 1 EHx|¥(152)^| XI S@ aa«0|E|7t ©9 BHx|¥(153)^ £E£| 

32. ^1 2 d^(LD)0H 2|ofi Xlj 2 gjj^^ (152a) Oil Xi^g St^C||0|E|^ £Hxj¥(153)^ ^ 

ESP 

m% £Hxl¥(153)0i| £ES R. 6, G PX|g Q|0|qfe 0/A t*J q ¥(154) 0||Ai 0i^S3 ^^E]H, 
Of^Sl xiS^ R. G. B q|0|q^ l^¥(155)0iiA1 g^^q. 

Hei^l 1/2^^^71-l-yOII S^^XH U^£[0|| otigofe R r G r B QfOiq^f EHyOiJ EI7f£i01 q^MSifOjEJH, 
UD1XI 1/2 4^^7|^e0i|^ *T4-£!IH ^^eiEIOil oH^afe R. 6. B Cl|0|q7i JlHyOii eJ^^EiOi q^§9! 
oi&iq. 

£ 15bfe £ 15a0jj U\E ±2l± Ed[0|B]2j §^E[g£l UE|^ 51 1 4-^^^I^Ojj l^^^l! IJg 

qeie qxis qio I ei fit ^^^^ ^^B19J§ ®w%& qxil aioiq^i EHxi¥(i53)^ s 

^(load)EI^ ^ 4= 2iQ- 

£ 16a^ g ^SOil U\E HSf01bH2| q^ ^A|0||= qqyj ^m^ 0 \Dl, £ 16b^ £ 16a0i| 0| e 

£E 16a0i! £EA|^ H5-iO|Bi^ 1 4^^?l^£H){i g^^Wj ^^212.^f ^-^Sj5H ^£|E|2]o^ Lf-VO] 

Ai ^IgnHyOil eiJJSPI ^|0H BHX|¥( 162. 162a). eiixl ¥(163 J62a) . DAC¥(164 JB4a) . ^¥ 

(165.165a) p ^iv }fl^o^ ^^sy %Q\Q. 

m\H ^ ^H2i e^¥(165.165a)2J d^2S C1|0|Ej ~d\?j9_£ *1^d\~~J\ ^§¥ (166) 

q 

q^iXi. XII 1 £HMU £Hx|¥(162)b l^H-W ^1^011 oH^o\~ 5}^^S.f Xi| 2 

X!¥(162a) b ^^^IH lT^^2J0i| ^H^^lfe ^ggfiq. 

3£f32 Xi{ 1 eHx|¥(162)0l| e«Xf^ ^^Bf2J0i[ 5HgStfe ^HdS(LD)01| ^|oH 

m^m ^^q?joii oHgmfe m^tt&m xism^ xii 1 ssehxi¥(i63)s ?e^q. 

Xi\2^mm £Hx|¥( 162a) Oil EflxJ^ ^^^Wi ^gEf^jOll oH^offe ^tlSE sIEL^I S(L D) Oil 2|^H 

m a^E*e!o« sRgsfe sf^isi enxi¥(i63a)^ ?E§q. 

0|^. 73H E§ £Hx|¥(163)0|| Xi^g qX|P ^Aj^ l D/A^i Bj E{ ¥ ( 164) Oil Ai O^^H 

EjlO. X|| 2 #S £Hx|¥ (163a) Oil Xi^g Xj| 2 O/A^j bH q ¥( 164a). (HI Ai Ofy gl tilSsl ^S^j 

q. 

Oj7|Ai, >3| 1 D/A£B|Ef¥(164)^ ft^SH ^§0il ofl^ofe qxJW ^A| 2f 0}^§3 

Xi|2 D/A5jbHEi¥d64a)b ^^Oii oti^offe qx|i> m&^^m 0|^D ^^P- 

^ ¥ 5e«f m^m m^m^ oiy^n xisg i^mia xii i g^¥(i65)^ ^^^«h &m 

Oil oH^oh^ Oiyg-1 AJ^M Wmt£ Ml 2 g^¥(165a)^ ?^^jq. 

ci}PjAf„ i/2^^i^oiib ^?is¥(i66)?j g^oii °m m^mm ^mmmi mm\^ oF^s 
a aioiq ei^toii ei?f£l2. urn xi i/24=^^^i€eioiife ^4^^ ^gyejoii sh^sf^ o\')d 

si^^js^i qioiq ^ 01 011 2iymQ. 

0\?\M. S?\ ^?|^¥(166)^ 1/2^^|#oh0|}^ M 1 g^¥(165)21 QJOiq (01 .02, . . .On- 

I.On)^ S^l^o^ oigu[3 qui X| 1/2^^71^^011^ Xi| 2^^¥(165a)2j Ci|0|q SJ-oi 
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(01 .02 Dn-1.0n)g 3 2i^Q. 

0|2] gi0| g yi@^ C)§ 4'A!0j|0}| fim ±9.^ E£ r 0|bH^ ^PH 2Jf*l¥. IS £J|xl¥ ? D/A£fctfEl¥. 

i^¥f if 2? 2J\\»A =?go\R&W. n?H2| I*g B|£j^S 2n7||*| « SSI 2! Oil ^'So[^ i^dal 
o_Hg UHyoil o l7} m ^ oiqK 

0|oK g 2ijSSA|§*X|0!| DJS 7j|0|e S^OIHig £}go r 7!S trCK 

£ 17a^ ^ ^gOi[ U^g TifOlM EBiOiB{S| XJ| 1 ^AiOlll LJEfUISQ. 

£ 17aCHi £A|» H r 2f . 37|| 4IHM ^Ei ^(171 ) . £Xi£|^~(172) . BH|S 4lHE|¥(173) r 12813 

41 a|X|^Ei^(171)b 4^§7i£!^ ^^(VSYNC)l 711 0|M e^(VCLK)OI| ^jSH <HH^A|?jq. 

^S]^^(t72)fe 3gJ§* ■£OK«!Oie(0R1.0R2....0Rn)gS ^gEIDJ ^2|oj sOCTOi^^ -joe 2f|X|>i&j 
^(171)2J Aiq^o^ 3 ?H Mj ofB^OI ^£|2^q. 

M ^goj aj a j Oil Oil Hf^B. 3gJ^ £0 r 7ii0|e^g 51 ¥\m Q0\ 7i[0|^ (ORI)fe £ h 7l ^H^aiXlr^¥ 
(171) #^(S1-S2)g SI. S3, S4H ?J^o^ stcK 

□ *F SO! ^|0|E(0R2)^ S3, S5, S6# gj^o^ gp, Ail 2 Of 7ii0IM(0R3) S5. S7. 

Ttl^oHAf Ul CJSi £HH n|X|94 gJHJIXI 0|0i£!Cf_ 

^5^E|¥(173)^ ^AJEtplOH ?J?|£|^ dSP ^xf^pg aiil^He^ bHff|¥(t74)S #§« 

eici- 

CCJBIAi. bHd^(i74)2f ^4JR£J 3=AJB|0Jes £^*jo^ ojOi|0[MEiP . 

0!2| ^ H'S^I M 1 4 f A|0j|0|| CC}^ 7i|0|e S£fO|Bf£i £ 17b0|j £AJ3 Efg£g 32E8|0f 

#So|7|S ^C[. 

£ 17b0f| £AIE! Hr£f H0| r £7| ^ ?A|Bl£J (G1)0|fe &7f £Q r 7f!0|e (0R2)2j S^Hfg 

0171 AJ. ^71 ^Ar3°!(G1. 61 6n-l. Gn)§OI| PJ7}£|^- 1 4S 47jePJ0ii o|0f£*EH£f ^9- 

#mm &°oi 01^ s 7b-iobon sai§ oi£ em 21 ^aieipjchi ppmb ^ 

0IS# ^ 4^ 

SfB. £ 17aO|| £A|E! ^7| ^0^ M0\^ oj^g qe^| ^ ^£ 2i feQI 3 0}|^ 5! «j W1 $>0\ 7|{0|M 
(ORDOll S1, S?e 2J§m:a, ^ «1SH SOf 7||0m (0R2)O|J^ SI, S3. S4# EJ^^U. Ml **HH 2.0} 711 01 M 
(0R3) Oilfe S3. S5. S6g gj^6|^f ^ DfX|°| «1SH S0| 7i|0|^|x[ 2i7i| 4=£ 2iQ- 

2| ^0| S0| 7iI0ieo| oj^g PflTII |i S^OII^ ^AlEfojo^ oj^^^ ^^^f 5= 17b2| ofB 
¥0J{ £A|g Or , 62' . 63 ' 2| iig Hfgg ^^Q. 

owmM yf^i ^01. Tii 01 e Bvtom 21 ^s.^ E.m\mm -?^sioi 14=1^71^21011 27h«i si^ 
g^oii m^£)&m ^mmt: g wmw ^shai^oii ^3, Piom eipjsi =^m ^^aiij 4 ?in 01 

S 2J^H EEfO|B|^ a^AIH 471 

017| Ai. 1^g^7| gohofl 27HSj S}^g«0|| 5.1^o|0|0^ o|£^ s|^S^0|| BfEl 

EfgJdine time) 01 ^^o|7ij £J02, OS Oil cq-ef- 0|y£3 Si ^^£EM 2«H^ K^TIl ^Hg^fe ^1|7| 

0!P4^i gHlfe £e o|B{^(dot i rivers ion) Oil A| ^£&|A|7f| LfEfUHS £ 183^ m^^Ofl 
Sl^ISi 71^'glCK 

£ 18a ^ m i ll c ^ ^SHAiSxlOil Sf^^S 7|gj^A1S UEjU! . §^£f 7|gJBK- 

£ 1801! £A|3 yl^^0|Cf . 

©31 (I)7| 2£ (+)^ d-?0|E5 ©01 7|2J£|^ ©^ H£|x|X| £|H^ 14S-^7|^ »^7|^o|d^o 

3 B|3 ®2[ ©OllAffe ^d^oj ^^oj bf?|ag g^i p| u^oj| Z \ A|e>01 ifl9«. df£f Af . ©.©Oil 
Ai ®.©^ ^0i7rb ArO|S| Ef^Cblanking time)^ Q|o|E| Bfel HE|xW (data line 

precharge) ££b d|0|Ej B^2!7f£J xfrX|4flO|§ (charge sharing) ^ A|^# &±/W'Q. 

©^ ©0! 7jE|£|fer §Pi 53 HS 7|^JA|^0||^ 5^171 gJoq r ©oj 7|£JA|0||^ ^Xi|7^ § 

4 2i^H^ 14l-^7|-§^0j| i-AI^PJOll e"7f£|^ ?ed^-°4 o r 0| ?y(a) 3} ^^>Kb)0| 
0| ®S| 7|EJA|2i^ 4 2iQ. 



Ol^OflAi Hm ^01, ^ gig 5| ^§HA|^x|2] HBf0|tr| ™ Cf^3r i>8 §3f7 r 

^m. SrU^i mom ^mo\ n ^^£i ^ si^s^oii Aiq^og ^ si^ns 

Q|0|E| 41- M&2l£ 4:9^ £B r 0ttfi2| 4=£ g^2£ A|1J 4 
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(57) g& 
1 

HI 1 Hi 2 y\B HSI 33 □ AfOIOii ggjgj ^gfiA|^x|2j GfjOiEf ^oio|| l^^sl 

£P^b Eti[0|lijOi| SiQjAi. 

£PI 4H^e enxi^Ei-^OIiAl eHx| t^jOil CC[a 2n^H2| ^lEfei g fi^M S^H^OII Sflgs| 

b qxig m^^P £3§§SK>1 afx|A|?|^ H|1 *§gg £Hxl¥; 
fe. qxm ™W%o\0\ eHx|A|?lb XII 2 Bflxl^: 

Hi 1 ^Sd^Oii 2|§H HI I 2Hxj¥0ii X}%*9 CilOftM 2i^0[ BRxiAmiS, XII 2 Ed ^011 

2joH #71 731 2 ^ijga aiXj^Ol! XiSS aiO|E-j# e&&o\ BH*IA|5>|fe ^9 eH*!^; 

&7! bHaI^oh xis@ -S4&UH 5*21 on oi^ofe axis SEb 5*4= awl ^g^eioii en 

^Sfe CjXiy Sf^Al^-P Of^^D QIOjE-i^ ^^ofe D/A ^fcHEf¥: S* 

#7| D/A gjHiEi^OllAi #^£!b B^&M Hg£l£!0|| oH^rr Ofy^H SEb ^gSfl iTlBf 

oiofi oH^sfb oiw^n ®g£±3Lm gg^°s i^ofe 3^¥§ e^oioi =?^£ib 2ie ^s^s oi 

b ^3SA|&x|2| EEjOIWi. 

Himoii 2/oiAi, #71 Hi 1 mmm m\¥ si hi 2 ^ii £HX1¥£| g ^~ qioiej aiejsi cqb[ s 

All 1 7ie3f All 2 7i£N 3 A^OjOll g-^'E 1 ^# 5i§f^ ^g&A|^x|21 qjOjEj efSldl tf£j£! 

^^1 ^|H§ a|A|3E1¥0||Ai eflxl e^{0|| [fjBi 2n^3| ^gc^l§ ^^WISCH 

«aae!Ms ^msfoi bh^ai^i^ *ii 1. m 2 bh^; 

SS^SOii 2|SH .^l HI 1. HI 2 £Mlf 1e! aixl^Oil Xi^^i D||OjE1P E^mOl 2|3> Bfix}A|?lb HI 1. HI 2 
IS 2H*|^: 

Af7i hi k hi 2 zm^m qxig oiy^n Mdts hi t. hi 2 

D/Afj Bi Ei ^ : 

^1 X1| I. HI 2 D/A£JbHEi¥OIIAj g^£|b O^y^H Sf-^qi 0| E{ S ^ ii^25 g^SKb HI 1. HI 2 
^1 HI 1 . Hi 2 ^s ¥ oj Aj^ajo^ A 0 , gioiei Bfoi^ 2igA|?lb ^§¥1 Stl^^Ol ?^£J 

m^m 4 

HI 3^ Oil ?J CH A1 , ^71 ^?iS¥b l^S^I #^0ii HI 1 ~^¥-2] #^,Jl[ ^?| Hi 2 

I £*H**o^ cifOfEi £foi^ ^gAl^lb at 5Fb ^SHAISxI^I 9 ^ EBfOI fcH - 
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